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Q.1(a) Justify the position of CO in the Spectrochemical Series by molecular Orbital Theory. [4] 
Q.1(b) From the LCAO-MO treatment find the expression of the bonding and anti bonding Molecular Orbitals of 

diatomic hydrogen molecular ion 
[6] 

   
Q.2(a) Find the potential at any point in space in an octahedral field. [5] 
Q.2(b) Draw a scheme for the gradual conversion of an octahedral crystal field to square planar geometry. [5] 

   
Q.3(a) The exchange in the [Fe(H2O)6]3+ and [Fe(H2O)6]2+ is very much slower than in [Fe(CN)6]3- and [Fe(CN)6]4- 

system. Explain. 
[3] 

Q.3(b) Discuss racemization in the light of Ray and Dutta twist mechanism. [3] 
Q.3(c) For Acid hydrolysis of Co(III) complex, increase in chelation cause a decrease in reaction rate. Explain. [4] 

   
Q.4(a) Draw the Orgel diagram for the following electronic configuration and show the possible electronic 

transitions: Octahedral - d3, Tetrahedral- d9 
[4] 

Q.4(b) A 1st row transition metal ion has 45 microstates. Identify the ion and systematically arrange all the 
microstates in order of increasing energy. 

[6] 

   
Q.5(a) State and prove the selection rule for vibronic transition. [4] 
Q.5(b) Absorption spectrum of Ru(phen)3(PF6)2 possesses a moderately strong band ~ 450 nm. Explain the nature 

and origin of the band by Molecular Orbital diagram. (phen = 1,10 phenanthroline) 
[6] 
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